Abstract This study of 632 drug injectors enrolled in eight residential detoxification centers within the National Drug Abuse Treatment Clinical Trials Network tested three interventions to reduce drug and sex risk behaviors. Participants were randomized to: (a) a two-session, HIV/HCV counseling and education (C&E) model added to treatment as usual (TAU), (b) a one-session, therapeutic alliance (TA) intervention conducted by outpatient counselors to facilitate treatment entry plus TAU, or (c) TAU. Significant reductions in drug and sex risk behaviors occurred for all three conditions over a 6-month follow-up period. C&E participants reported significantly greater rates of attending an HIV testing appointment, but this was not associated with better risk reduction outcomes. Reporting treatment participation within 2 months after detoxification and selfefficacy to practice safer injection behavior predicted reductions in injection risk behaviors. Findings indicate that participation in detoxification was followed by significant decreases in drug injection and risk behaviors for up to 6-months; interventions added to standard treatment offered no improvement in risk behavior outcomes.
Introduction
The association between HIV/AIDS and drug injection is well established. Sharing syringes and injection paraphernalia increases the risk of HIV infection and other blood borne illnesses among injection drug users (IDUs) and their sex partners [1, 2] . Through 2006, over 1,000,000 persons aged 13 years or older with AIDS were reported to the Centers for Disease Control and Prevention [3] ; IDUs accounted for 31% of infected individuals with a known exposure category. In addition, IDUs play a critical role in the transmission of HIV to non-IDUs through sex risk behaviors [4, 5] , including unprotected sex [6, 7] , multiple sex partners [8] , and sexual intercourse with other IDUs [9] [10] [11] .
Transmission of Hepatitis C (HCV), primarily through sharing drug preparation and injection equipment, is also a major public health concern. Sixty percent of HCV transmission is related to drug injection and estimates of IDUs infected with HCV range from 50 to 95% [12, 13] . This high rate among IDUs, even in locations where HIV prevalence is not high, may be related to the higher transmissibility of HCV, which can be easily spread through the shared use of cottons, cookers and rinse water, even if drug users do not share needles [14, 15] .
Interventions and policy proposals to prevent HIV and HCV infection among IDUs have emphasized increased access to sterile syringes and, when necessary, the use of bleach to reduce transmission [2] . Effective interventions include media campaigns [16, 17] , street outreach [18] [19] [20] , HIV testing and counseling [21] [22] [23] , and syringe exchange programs [24, 25] .
Drug treatment is also an effective intervention to reduce needle use, the risk of HIV infection [26, 27] , and HIV seroconversion [28, 29] . Many IDUs enter the treatment system, but receive detoxification services only. Nearly half (45%) of the 44,169 clients served by the Target Cities project in Boston (1992 Boston ( -1994 were treated in detoxification centers [30] . Lundgren et al. [31] examined treatment patterns for injection drug users with multiple treatment admissions in Massachusetts from 1997 through 2001; the most common pattern (30%) was repeated admissions to detoxification only. McCusker et al. [32] found that only about one-in-four detoxification admissions led to further treatment. More than half (59%) of patients in opiate detoxification had no formal treatment for 6 months following detoxification [33] . Strategies to maximize risk reduction interventions provided in detoxification, including interventions that facilitate engagement in formal treatment following detoxification, are needed in order to reduce HIV and HCV risk among drug using patients.
This study was a multisite, randomized clinical trial conducted at residential detoxification centers participating in the National Drug Abuse Treatment Clinical Trials Network (CTN). The study was designed to intervene with IDUs at a common entry point into the treatment system to reduce HIV/HCV related injection and sex risk behaviors. Two strategies were compared, one focused directly on counseling and testing; the other focused on promoting transition to further treatment. The two individually-delivered interventions were added to treatment as usual (TAU) and compared to TAU alone: (1) an updated version of the HIV Counseling and Education (C&E) intervention model [34] and (2) a Therapeutic Alliance (TA) intervention [35] that focused on the development of a therapeutic relationship between detoxification patients and outpatient counselors to facilitate treatment continuation after detoxification. The study had three primary hypotheses related to risk behaviors: (a) C&E plus TAU would be more effective than TAU in reducing HIV/HCV injection and sex risk behaviors, as well as drug injection; (b) C&E plus TAU would be more effective than TA plus TAU in reducing HIV/HCV injection and sex risk behaviors; and (c) TA plus TAU would be more effective than TAU in reducing HIV/HCV injection risk behaviors and drug injection. Secondary hypotheses regarding treatment entry are reported elsewhere [35] .
Methods

Clinical Sites
The study was conducted from November 2004 through February 2006 at eight residential detoxification centers in community treatment agencies across the U.S. participating in the CTN. Program size ranged from 16 to 100 beds with usual length of stays ranging from 1.5 to 10 days. See Table 1 for site characteristics.
Participants
Study participants were injection drug users recruited during detoxification treatment. Eligible participants were 18 years of age or older and had been cleared by detoxification staff as sufficiently medically stable to provide consent. They demonstrated a recent history of injection drug use via self-report and signs of recent drug injection or the ability to correctly describe injection procedures. They were eligible for outpatient services and reported plans to remain in the area for the next 6 months. Potential participants were informed about the study by detoxification staff members who provided brief descriptions, including information sheets. Those who expressed interest were screened for eligibility and referred to research personnel to complete an informed consent procedure. Potential participants (N = 698) were fully assessed for eligibility following informed consent and 632 were randomized: C&E plus TAU = 212, TA plus TAU = 209, and TAU = 211. Figure 1 shows numbers of participants consented, randomized, and completing follow-up assessments for each study condition.
Procedures
Participants were randomized following the baseline assessment which took approximately 2.5 h to administer.
A computer-based, centrally administered, blocked randomization scheme assigned participants to one of the three conditions, stratified by site. Whenever possible, the two experimental interventions took place the same day as the baseline assessments, or at the latest, the day of discharge from the program. Follow-up interviews were conducted at 2, 8, 16 and 24 weeks following randomization. All study procedures were reviewed and approved by a Data Safety and Monitoring Board at the National Institute on Drug Abuse. The institutional review boards at the University of [37, 38] . The RBS, used widely within the CTN, assesses HIV and HCV risk behaviors in the areas of drug use and sex in the previous 30 days. It was administered through an Audio Computer Assisted Self-Interview (ACASI). Participants simultaneously read and heard questions and provided answers without an interviewer. The variables used to assess risky injection behavior in the past 30 days were composites from the RBS: (a) sum of risky injection behaviors (i.e., cumulative frequency of times sharing needles/syringes without disinfecting, sharing cookers/cottons/rinse water, and sharing the drug solution); (b) number of days injecting cocaine, heroin, speedballs (a mixture of cocaine and heroin in the same syringe), amphetamines and other opiates, capped at 30 days; and (c) frequency of injecting cocaine, heroin, speedballs, amphetamines and other opiates, capped at 10 times per drug per day and 300 times maximum. The primary outcome measure was the sum of risky injection behaviors and, for sex behaviors, always practicing safe sex in the past 30 days, defined as abstaining from sex or 100% use of condoms during vaginal or anal sex.
Timeline Follow-Back Assessment of Treatment Behavior (TFB) The TFB, modeled after the work of Sobell and Sobell [39] , was administered at the 2-week visit and all follow-up assessments to report any alcohol and drug abuse treatment received since the last study visit, including outpatient, inpatient, residential, methadone maintenance/ other opiate replacement and 12-step meetings.
Self-Efficacy for Practicing Safer Injection and Sex Behaviors (SE) Self-efficacy, or confidence, to practice safer injection and sex behaviors when faced with risky situations was collected at 2 weeks and at each follow-up assessment using a modified version of the Cooperative Agreement RBA Behaviors and Beliefs Trailer [40] . Four items (range 1-5) related to injecting drugs were summed to create injection self-efficacy (total score range 0-20). Similarly, four items (range 1-5) related to sex behaviors were summed to create a sex self-efficacy score (total score range 0-20). Higher scores on each scale indicates higher self efficacy.
Services Received Questionnaire (SRQ) Services received during detoxification were assessed at the 2-week follow-up using the SRQ. Using a response skip pattern, participants were asked whether they had received an HIV/ HCV risk assessment; if yes, they were asked about HIV testing referral, if yes, they were asked whether they had attended their testing appointment.
Interventions
Counseling and Education The manualized C&E intervention consisted of two individual sessions; the first session included HIV pre-test counseling, and optional (although strongly encouraged) HIV testing. The second session, approximately 14 days later, included test results and post-test counseling. This model has been compared to more expensive and labor-intensive approaches (e.g., didactic education, group intervention, street outreach) and found to be as effective in reducing HIV risk behaviors [41, 42] . The 30 min pre-test counseling session provided basic information about AIDS and how to reduce the risk of HIV infection, as well as similar information about HCV. Participants rehearsed how to clean injection equipment and use a condom with an anatomical model. The use of new injection equipment was emphasized, with recommendations to use bleach only if new needles/syringes were unavailable. The content of the second, 30 min session varied according to participants' testing status (i.e., had declined testing, positive results or negative results). The second session repeated some of the first session's educational content, as well as rehearsal of correct bleaching and condom use. This booster session was designed to clarify participants' understanding of risk reduction behaviors, as well as increase competence and perceived self-efficacy to practice new behaviors. Alternatives to high-risk behaviors were stressed, including drug treatment, discontinuing drug injecting, using protection during sex, avoiding sharing drug equipment or solution and reducing the number of sex partners. Basic health care advice, including the importance of partner notification and medical referral were provided to participants who tested seropositive.
Counselors provided written material at both sessions, including a study description, literature about HIV and HCV transmission and the correct way to use hygiene materials, and the names, phone numbers and addresses of social service agencies. At sites located in cities with syringe exchange programs, counselors provided information regarding locations, hours of operation and policies to encourage use of sterile syringes. The goals of C&E included education about HIV and HCV transmission, as well as learning and adopting the preventive behaviors described above.
Therapeutic Alliance The TA intervention consisted of a single, individual session, approximately 45-min long, conducted by an outpatient counselor affiliated with each center's outpatient treatment program. The manualized intervention focused on the development of a therapeutic alliance between client and outpatient counselor, designed to facilitate outpatient treatment entry after leaving detoxification. A strong therapeutic alliance has been shown to increase attendance [43] , retention [44] [45] [46] [47] and lead to improved outcomes [44, 48] in substance abuse treatment. The alliance facilitating intervention in the current study incorporated core elements [49] : (a) agreement about treatment tasks and roles; (b) agreement about the goals and expectations of treatment; and (c) creating a positive bond between client and counselor. These elements were combined with role induction, a treatment preparation intervention designed to educate clients about treatment that has been shown to increase treatment initiation and attendance [50] [51] [52] . The TA session included discussion of: (a) plans after detoxification; (b) life goals and possible treatment goals; (c) developing confidence in goal attainment; (d) prior treatment experiences and treatment expectations; (e) what happens in treatment; and (f) common treatment challenges and how to handle them. Throughout the session, the counselor emphasized positive feedback, clarification about treatment, mutual agreement about treatment tasks and goals and working as a team. The session ended with the opportunity for the participant to make an outpatient appointment with the counselor or to receive information about other treatment options. The primary goal of the TA intervention was to reduce HIV/HCV risk behaviors as mediated by treatment participation after detoxification. A concomitant goal was to increase treatment entry and retention post-detoxification relative to standard discharge referral. Results of treatment entry outcomes, reported by Campbell et al. [35] , indicated that TA participants had significantly higher outpatient treatment entry rates than those in TAU; there were no differences among groups in outpatient treatment retention.
Treatment as Usual The TAU intervention was the HIV/HCV risk assessment screening and referral for testing and counseling that each clinic normally used for patients in detoxification. The TAU linkage to continuing care involved referrals to treatment and assistance with arranging appointments upon the client's request. All sites reported that standard treatment included treatment referral; seven reported HIV screening and education; two reported on site testing (see Table 1 ). Participants in the two experimental conditions also received TAU.
Staff Training and Certification
Intervention experts conducted a 3-day, centralized training of 50 interventionists and supervisors from the eight detoxification centers. Interventionists were trained to deliver one of the two experimental interventions. Training in each included a review of the intervention manual and videotapes of sessions conducted by experts. Trainees received didactic instruction and practiced the intervention. They were also introduced to the fidelity monitoring/ supervision procedures and the fidelity rating instruments developed for the interventions. Each instrument rated interventionist performance according to the completeness of content (adherence) and quality of delivery (competence) for specified elements of the intervention. Following the centralized training, trainees were certified as interventionists via achievement of a criterion score (i.e., ratings of satisfactory or above on 80% of items) on the fidelity rating instruments for audio-taped practice sessions conducted at their treatment centers with either practice patients or role players. Forty-nine of the fifty trainees achieved certification. Staff supervisors at each site were certified as interventionists and also trained and certified as local fidelity raters by national experts.
Fidelity Monitoring
During the study, both experimental interventions were audio-taped and evaluated by local supervisors and national raters to assure intervention fidelity. Fidelity ratings review was incorporated into biweekly-to-monthly local supervision. Supervisors also held monthly teleconferences with national intervention experts. Approximately 43% (n = 159) of audio-taped sessions were randomly selected for ratings review. One of three supervisor-rated tapes was also randomly selected for co-rating by an interventionist expert. A minimum proficiency score of 80% of adherence items rated satisfactory or above was required for initial counselor certification and for ongoing delivery of the manualized interventions to insure intervention adherence. During the study, two counselors fell below satisfactory adherence criteria. Following retraining, they achieved recertification and were reinstated.
Statistical Methods
All analyses were intent-to-treat with all randomized participants included and were conducted using SAS versions 9.1 [53] and 9.2 [54] statistical software package. Variable distributions were examined for extreme values and departures from normality. In the case of non-normality, appropriate transformations (i.e., natural log) were utilized, with a back-transformation to the original scale employing Monte Carlo simulation to compute confidence intervals. Baseline comparisons between the three intervention groups on demographic and key variables were assessed using chi-square tests and analysis of variance (ANOVA). Similarly, those completing the 6-month follow-up interview were compared to those lost to follow-up on baseline values of risky injection and sex behaviors. Analyses of continuous and dichotomous outcome measures over time utilized linear and generalized linear mixed effects models, respectively, allowing for random site and subject effects, as well as estimates of changes in repeated measures in the presence of missing data, assuming those data were missing at random [54, 55] . The pattern of missing data was evaluated with chi-square tests comparing interventions at each time point.
The continuous outcome variables for risky injection behaviors were analyzed with mixed (random coefficient) models, where the best model was determined using likelihood-based procedures, such as Akaike's Information Criterion (AIC) [56] , for the mean and between-subject components of the model and specifying a compound symmetric covariance within subjects. The starting model included fixed effects for intervention, month and intervention by month, as well as random effects for site, site by intervention, site by month, site by intervention by month and subject. Random effects found to have zero variability (e.g. site by month and site by intervention by month) were removed and the model was re-run after each removal. Once all remaining random effects had positive variability (and were significant based on AIC comparisons), nonsignificant fixed effects were removed and the model re-run. The minimum models entertained for each outcome included site and subject as random effects, as well as intervention, month, and an intervention-by-month interaction term as fixed effects, regardless of their significance. Next, compound symmetric, first order autoregressive (AR 1) and unstructured within-subject covariance structures were compared using AIC.
Always having safe sex (i.e., abstinence or 100% condom use) in the past 30 days was compared among interventions and sites over time using generalized linear mixed models for binary outcomes and a process similar to the model-fitting procedures described above. Models specifying a random site effect would not converge; therefore, site was included as a fixed effect along with intervention and month while subject was the only random effect.
To compare outcomes by time and intervention group, estimated means (95% CIs) were obtained for each of the three continuous outcomes. These means values were adjusted for all other covariates in the models, with continuous covariate values held at zero. Odds ratios (95% CIs) were calculated to compare the odds of always practicing safe sex behaviors by month, for the three intervention groups. For both the continuous and dichotomous outcomes, if the effects of time and/or intervention were P \ 0.10, specific contrasts determined which intervention(s) differed from one another and which month(s) showed significant changes in behavior. When the time effect was significant overall, the plots of the data suggested the importance of first evaluating behavior at baseline compared with the average of follow-ups, and then whether there was any difference between the follow-up time points (months 2, 4 and 6). If a difference was detected, that difference was explored through further testing (e.g., month-2 vs. month-4). This procedure, and the requirement that the overall time and intervention effects be significant before any further statistical comparisons of time or intervention differences occurred, provided some protection against multiple comparisons in the longitudinal analyses [57] .
Four variables were evaluated for inclusion as covariates in each model: gender, self-reported participation in any treatment (including outpatient, residential, inpatient, methadone/opiate replacement and 12 step meetings) prior to 2-month visit, and perceived self-efficacy to practice safer injection and sex behaviors at baseline. Separately, injection (yes/no) of the following drugs in the past 30 days at baseline were evaluated for inclusion as covariates: cocaine, heroin, speedballs and injecting either amphetamines or cocaine. Finally, for each model that contained site as a random effect, we ran a reduced effects model without the random effect for site, and used the likelihood ratio test to determine whether the random effect for site was significant. Because the site effect was significant in two of the three models, and its absence in the remaining model did not affect other results, we retained the random effect for site in all three models, to account for any potentially unknown biases. In the model for always having safe sex, which included site as a main effect, we descriptively examined site differences in the percentage of participants always practicing safe sex between baseline and 6 months.
A post hoc analysis determined if differences in outcomes could be attributed to differential receipt of HIV/ HCV risk assessment and testing services among the intervention groups. Differences in the proportion of participants from each intervention who reported receiving an HIV/HCV risk assessment, referral for testing, and attendance at the HIV testing appointment were assessed via v its interaction with time and intervention on each of the four outcomes, adjusting for the other covariates previously included in the models. All comparisons utilized a twotailed P \ .05 to define statistical significance. Table 2 shows age, gender, ethnicity, racial composition and previous 30 days drug use at baseline according to intervention group. Participants averaged 35.9 years (SD = 9.8) of age, 76% were male, 73% white, 8% African American, 10% multi-racial and 9% reported Latino or Hispanic ethnicity In the past 30 days, 81% reported injecting heroin, followed by other opiates (53%), cocaine (45%), speedballs (38%) and amphetamines (27%). Participants reported injecting drugs an average of 22 days and 109 times during those 30 days. Injection practices during this period included 25% reporting injection with a previously used and unbleached needle/syringe, 46% reporting sharing cotton, cooker or water and 54% reporting sharing drug solution. A total of 61% engaged in at least one of these three injection-related risk behaviors in the past 30 days, with an average of 13 risky injection behaviors reported per participant. Chi-square tests and ANOVAs comparing intervention groups at baseline found no group differences on the descriptive variables.
Results
Study Sample
Nearly one-half of the males (49%) reported vaginal sex and 21% anal sex with a member of the opposite sex (less than .5% reported anal sex with another male), while 71% of the women reported vaginal sex and 23% anal sex in the prior 30 days. Males averaged one sex partner and females two in the 30 days prior to their baseline interview. Fewer than 20% of all participants, including 17% of males and 24% of females, indicated they always used a condom during vaginal sex, while more than two-thirds reported always using a condom when having anal sex (males 68%, females 73%). Overall, 51% engaged in unsafe vaginal or anal sex practices.
Scores on both perceived self efficacy for practicing safe injection and sex behaviors averaged 15 (range 0-20). Whether or not participants entered treatment prior to the 2-month follow-up was only available for those who completed their 2-month interview (N = 396) or who responded about that time interval at a subsequent followup interview (N = 145); of these participants, 60% reported at least one treatment visit.
Attrition Analyses
At 6-months, 67% (N = 397) were successfully re-interviewed. Analyses revealed few differences between those interviewed and those lost to follow-up. No differences were observed on intervention assignment, gender, race, ethnicity and most risky injection and sex risk behaviors at baseline. However, successfully interviewed participants were 1.6 years older (P \ .05), they injected drugs less frequently in the 30 days prior to baseline (P \ .05), and they were more likely to have entered treatment at 2 months (64% vs. 51%; P \ .01) than those not interviewed at follow-up. Chi-square tests supported the assumption that the pattern of missing data did not differ.
Longitudinal Analyses of Outcomes
The mixed model without covariates was determined for each of the three drug-related risk outcomes and the specified covariates of interest were evaluated separately. The final models included the covariates with P \ 0.10. Prior to evaluating covariates, the model selected for the sum of risky injection behaviors in the past 30 days included intervention, month, and an intervention-by-month interaction as fixed effects; site as a between-subject random effect; and an unstructured within-subject covariance. In the covariateadjusted model, for the 528 cases with all covariates, there were no differences among groups in changes observed across time from pre to post detoxification (F = 0.40; df = 6, 543; P = 0.8765). Based on this model of the log transformed outcome, the average sum of risky injection behaviors (transformed back to the original scale) decreased following detoxification for participants in all conditions from 26.0 (95% CI 22.4-30.9) behaviors at baseline, to 4.8 (95% CI 4.5-5.2) at 6-month follow-up. Table 3 shows mean values of risky injection behaviors and other outcome variables for all intervention groups at each time period. The decreases in risky injection behaviors were significant across time periods: baseline and follow-ups (F = 264.82; df = 1, 505; P \ 0.0001), months 2 and 4 (t = 3.00; df = 377; P = 0.003); and months 2 and 6 (t = 3.86; df = 377; P = 0.0001). Reporting at least one treatment visit prior to the 2-month interview (F = 37.0; df = 1, 506; P \ 0.0001) and self-efficacy to practice safer injection behavior (F = 21.16; df = 1, 489; P \ 0.0001) were protective for engaging in fewer risky injection behaviors. Injecting heroin or either amphetamines/cocaine in the 30 days prior to baseline was associated with greater risky injection behaviors (F = 19.01; df = 1, 494; P \ 0.0001; and F = 4.84; df = 1, 483; P = 0.028, respectively). See Table 4 for full model results. For days injected in the past 30 days, the chosen model without covariates had intervention, month, and an intervention-by-month interaction as fixed effects, site and the site by month interaction as between-subject random effects, and an unstructured within-subject covariance. In the covariate-adjusted model with 526 cases, the intervention by month interaction was not significant (Table 5 ). There was a significant decrease between baseline and follow-up (F = 249.36; df = 1, 26.4; P \ 0.0001) for participants in all three conditions, but no difference between follow-up times. Overall, participants averaged 22.0 days injecting at baseline, 9.7 days injecting at 2-month follow-up, 9.3 days injecting at 4-month follow-up and 7.8 days injecting at 6-month follow-up (Table 3) . Injecting heroin or speedballs in the 30 days prior to baseline was related to more days injecting (F = 105.64; df = 1, 418; P = 0.0001; and F = 9.21; df = 1, 498; P \ 0.003, respectively) and entering treatment prior to the 2-month evaluation was associated with a decrease in days injecting (F = 14.54; df = 1, 517; P = 0.0002). Injecting cocaine in the 30 days prior to baseline (F = 2.65; df = 1, 502; P = 0.1040) and low injection self-efficacy (F = 2.90; df = 1, 501; P = 0.0891) showed trends in relationship to days injecting. When those two variables were removed, AIC increased considerably, indicating a worse model, with the remaining variables remaining significant or becoming more significant. Regardless of which covariates were included, major findings were consistent; there was a significant decrease in the number of days injecting over time following detoxification for all three conditions and no significant difference among the conditions.
The model selected for frequency of injecting drugs in the past 30 days without covariates had intervention, month, and an intervention-by-month interaction as fixed effects, site and the site by month interaction as betweensubject random effects, and an unstructured within-subject covariance. As shown in Table 6 , four significant covariates entered the model-not entering treatment prior to the 2-month visit (F = 16.77; df = 1,465; P \ 0.0001) and injecting cocaine (F = 7.65; df = 1, 456; P = 0.0059), heroin (F = 23.35; df = 1, 335; P \ 0.0001) or speedballs (F = 9.14; df = 1, 455; P = 0.0026) in the 30 days prior to baseline. Injecting stimulants (i.e., amphetamines or cocaine) was omitted as a covariate due to high multicollinearity with the more significant covariate, injecting cocaine in the 30 days prior to baseline. Regardless of which covariates were included, the pattern of findings remained consistent; there was a significant decrease in the overall frequency of injection from baseline to postdetoxification follow-up (F = 234.04; df = 1, 26.3; P \ 0.0001) but no significant differences among the three conditions over time (F = 0.48; df = 6, 529; P = 0.8221). Participants averaged 104 times injecting at baseline (i.e., 30 days prior to detoxification), 30.3 times injecting within the last 30 days at 2-month follow-up, 29.2 times injecting at 4-month follow-up and 22.5 times injecting at 6-month follow-up after adjusting for covariates ( Table 3) .
The logistic mixed model for always practicing safe sex (abstinence or 100% condom use) in the prior 30 days, included intervention, month, an intervention-by-month interaction, and site as fixed effects with a random subject effect (Table 7 ). There was a main effect for intervention (F = 2.94; df = 2, 588; P = 0.0536). Further examination showed that being in either active intervention (C&E ? TAU or TA ? TAU) was associated with safer sex behaviors (F = 5.86; df = 1, 582; P = 0.0158); no difference was observed between the two active interventions. There was also a main effect of month. Safer sex behaviors increased from baseline to follow-up (F = 20.20; df = 1, 1735; P \ 0.0001) but did not differ among the various follow-up assessments, as shown by the adjusted odds ratios in Table 3 . There was no significant effect for the intervention-by-month interaction. For the active interventions, the empirical (i.e., unadjusted, nonmodel-based) percentage of participants always using safer sex behaviors in the past 30 days was 50.6% at baseline, 64.5% at 2-month, 60.8% at 4-month, and 62.8% at 6 month follow-ups; for the TAU group, the percentage always using safer sex behaviors in the past 30 days was 44.2% at baseline, 54.4% at 2-month, 53.5% at 4-month, and 54.8% at 6-month follow-ups. Thus, differences in safer sex between the active interventions and TAU were present at baseline as well as follow-ups. There was a main site effect (F = 5.41; df = 7, 564; P \ 0.0001). Site differences among participants were present at baseline, ranging from a low of 31.6% at site D reporting always engaging in safer sex behaviors to high of 63.1% at site E. At follow-ups, all sites showed increases in reported safer sex behaviors with the greatest increase from baseline to 6 months seen in sites A and G (16.6 percentage points).
There were also gender effects (F = 10.34; df = 1, 569; P = 0.0014), with the odds ratio indicating males had 1.9 (95% CI 1.3-2.8) times the odds of practicing safer sex than females.
Post hoc Analysis
There were no differences among the three intervention groups in the proportion who reported receiving an HIV/ HCV risk assessment (v 2 = 0.66; df = 2; P = 0.7183) as shown in Table 8 . Participants in the C&E intervention did report significantly higher rates of receiving a referral for HIV testing (73.4%) compared to TA (44.3%) and TAU (54.1%) participants (v 2 = 13.57; df = 2; P = 0.0011), as well as significantly higher rates of attending the HIV testing appointment (C&E = 65.6%; TA = 38.7%; TAU = 42.5%) (v 2 = 7.88; df = 2; P = 0.0194). However, the HIV/HCV risk assessment/referral for testing/ testing attendance variable was not significant as a main effect, or as an interaction with intervention or month for any of the four outcome variables (P [ 0.10).
Discussion
Frequent drug injection (averaging nearly four injections a day in the 30 days prior to baseline interviews), and high injection-related risk behaviors-injecting with an unclean (i.e., unbleached) used needle/syringe (25%), sharing cottons/cookers/rinse water (46%) and sharing the drug solution (54%)-characterized the IDUs in detoxification who participated in this trial. At baseline, 61% reported at least one risk behavior related to drug injection, with an average of 13 risk behaviors reported. Participants, especially women, were sexually active, yet fewer than 20% practiced safe sex. The risk behaviors reported by study participants are comparable to street-recruited IDUs [58, 59] reflecting the importance of intervening with drug injectors in detoxification settings. The opportunity for change during such ''teachable moments'' should be capitalized upon. Participants in all three treatment conditions significantly reduced their injection risk behaviors, days injecting and injection frequency over time following detoxification, suggesting that standard detoxification alone was as effective as the added interventions. These results generate two questions; what accounted for significant decreases in injection risk behavior and drug injecting for participants in all conditions post-detoxification and why did the experimental conditions not improve those outcomes further? Post hoc analyses suggested that positive outcomes over time for participants in all groups were not associated with HIV/HCV risk assessment or testing services. It may be that participants' motivation to stop or reduce drug use, implied by detoxification entry, and/or the detoxification process itself were active ingredients for all three groups. The pattern of results was similar for all outcomes; perhaps reduction in drug injection resulting from detoxification was a key mediator of decreases in risk behavior. Alternatively, in a review of psychosocial interventions for drug related risk behaviors, Gibson et al. [60] found that 9 of 15 studies had a similar pattern of results; participants in both experimental and comparison conditions demonstrated decreases in risk behavior over time. Gibson et al. [61] posited that the baseline interview, serving, in effect, as a health risk assessment, may have been an active treatment ingredient that had a positive impact on participant behavior. It is possible that the administration of the Risk Behavior Survey and other assessment instruments over a 2.5 h time period spent with an interviewer acted as an ''intervention'' delivered to all participants that increased both awareness of risky behavior and motivation to change. Regarding the inability of experimental conditions to boost outcomes further, there are a number of possible explanations. Although it is possible that baseline assessments had a positive impact on participant risk behavior, they may also have had a negative impact on the interventions that followed. Interventions were usually conducted either the same day or the day following completion of baseline assessment due to the short time most participants were in detoxification; Fatigue may have negatively impacted participant engagement during the interventions.
Each active intervention may have had limitations. The C&E intervention was successful in increasing the number of participants who were referred for testing and attended the testing appointment. However, increased rates of testing did not result in reduced risk outcomes. Although our study did not obtain participant test results, other research has found that testing per se may not be associated with reduced risk behavior, unless test results are positive [62, 63] . The C&E intervention was designed for a street outreach population where it has previously been shown to be effective [41, 62] . Perhaps a more robust intervention is necessary for individuals already motivated to reduce drug use as evidenced by entry into detoxification. Meta-analyses of HIV risk reduction interventions conducted in drug abuse treatment programs have shown these interventions to be effective, particularly if they contain attitudinal arguments, educational information, behavioral skills arguments and behavioral skills training [64, 65] . Such interventions tend to be more intensive (i.e., 5 or more sessions) than the C&E.
The TA intervention was designed to promote a mediator, improving risk reduction outcomes via increases in outpatient treatment attendance. Treatment entry results reported by Campbell et al. [35] showed that the TA intervention improved outpatient treatment entry relative to TAU only, but did not improve treatment retention rates. It is possible that the ''dose'' of treatment participation, or the type of treatment targeted, i.e., outpatient, was insufficient to impact risk reduction and injection drug use results beyond those occurring following detoxification only. A broader measure of treatment entry did predict better outcomes. Reported participation in any type of substance abuse treatment within 2 months of leaving detoxification was associated with reduced injection risk behaviors, reduced days injecting and reduced overall frequency of injecting. This finding supports a growing literature on the effectiveness of treatment, in particular methadone maintenance, in reducing HIV-related drug risk behaviors [26] , as well as HIV seroconversion [28, 29] . In a meta-analysis of drug abuse treatment as an HIV prevention approach, Sorensen and Copeland [66] concluded that while treatment reduced drug injection, there was less compelling evidence that it also reduced needle-related risk behaviors such as needle sharing. The current findings provide some indication that treatment participation within 2 months of detoxification was effective in reducing injection risk behavior, as well as injection drug use. In light of these results, it is of interest to identify factors that facilitate treatment entry following detoxification. In addition to finding that the TA intervention improved outpatient treatment entry rates, Campbell et al. [35] found that injecting heroin and not injecting stimulants were associated with outpatient treatment entry. We previously reported that cocaine use was not only a deterrent to entering treatment, even when treatment was free [67] , but that it also decreased retention [59] . In an earlier study, stimulant-only injectors were 24-25 times less likely than opiate-only injectors and those who injected both stimulants and opiates to enter treatment [68] . Interventions should be developed that specifically target engaging stimulant users in post-detoxification treatment.
Results of the current study also found that self-efficacy for safer injection practices was associated with better injection risk behavior outcomes. Self-efficacy has been associated with reduced alcohol consumption [69] , reduced illicit drug use [70] , entry into treatment following detoxification [71] and engaging in safer sex [40] . Although our results did not replicate findings associating self-efficacy and reduced drug use or safer sex, the positive impact of efficacy on safer injection practices in our study provides some support for interventions that focus on developing efficacy in this behavioral domain.
In terms of sex practices, findings revealed that women were more likely to have been sexually active than men at baseline. They also averaged two sex partners in the prior 30 day period compared to one for men. Less than one in five participants reported always using a condom during vaginal sex at baseline, with no significant difference between men and women. However, analysis of safer sex at follow-up revealed that women were nearly twice as likely as men to not have practiced safe sex (abstinence or always use condoms). Previous research has also noted greater sex risk behaviors among women, including unprotected anal or vaginal sex [72, 73] , sex with a high risk sex partner [74, 75] , sex with an IDU [76, 77] and sex with an HIV infected partner [73] or a partner of unknown HIV status [72] . In view of the increase in the sexual transmission of HIV, particularly among women [3] , interventions that target sex risks continue to be a high priority.
Several limitations of this study should be considered. Although participants were randomly assigned to intervention conditions, they were not randomly selected for participation in the study. This may have resulted in a sample more willing to be involved in research and more in need of the modest monetary stipend provided for completing assessments. Generalizability of results may also be limited by the participant sample in the eight detoxification centers, although they included small and large, rural and urban programs. Overall gender and racial diversity were modest; 73% were Caucasian and 76% were male. In addition, findings were based on self-report, which may have been influenced by inaccurate recall and social desirability. Recall error was likely minimized on the primary dependent measure, the RBS, by the relatively brief 30-day time period participants were asked to recall. Moreover, prior studies have found that drug users' selfreports have adequate validity for this type of investigation [59, 78] and the use of an ACASI to collect the primary outcomes for the study should have minimized social desirability influences. Post hoc analyses relied on a selfreport measure that used a skip pattern to ask about HIV/ HCV assessment, referral for testing, and attending testing. As a result of the design of this questionnaire, the number of participants with responses for referral and testing was limited. Results regarding risk assessment/testing should be interpreted with caution. Finally, we lacked complete follow-up data on approximately one-third of those who entered the study. Although baseline differences were generally minimal between participants who were followed and those who were not, those successfully followed reported injecting drugs less frequently and they were more likely to have entered treatment at 2-months.
The results of this study suggest that injection drug users benefit from participating in detoxification; it was associated with significant reductions in injection drug use, as well as reductions in drug and sex related risk behavior that were maintained for up to 6 months post detoxification. Participation in further treatment within 2 months post detoxification was also associated with significant reductions in risky injection practices, as well as the number of days injecting and the frequency of injection. The study supports the importance of access to detoxification for drug injectors followed by transition to continued treatment. These findings are meaningful in light of the severity of the sample that entered this trial, but additional steps are required if further gains are to be achieved. These include the development of brief interventions, feasible in shortterm detoxification settings, which enhance risk reduction outcomes, such as health risk assessment with targeted feedback. Practical interventions that facilitate transfer to treatment after detoxification, such as that found by Campbell et al. [35] , and those which promote treatment retention are also vital for the reduction of IDU and associated risk behaviors. The absence of a vaccine to prevent HIV underscores the importance of these tasks. 
